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(54) TRANSMISSION LINE ANALYSIS WAVEFORM 

DISTORTION COUNTER MEASURE PROCESSOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To shorten work time and to 
select an optimum signal waveform distortion counter 
measure by generating a waveform distortion counter 
measure processing circuit description file obtained by 
taking a waveform distortion counter measure in a 
counter measure library against a circuit description 
file, automatically selecting the appropriate waveform 
distortion counter measure and instructing the execution 
of analysis. 

SOLUTION: A waveform judgement part 12 inputs 
restricted value data 1 1 and analysis waveform data 8, 
which are inputted from a restricted value input part 
10, judges whether or not the level of signal waveform 
distortion from analysis waveform data 8 is within a 
defining value data 11 and judges the necessity of the 
waveform distortion counter measure. A waveform 
distortion counter measure result data holding part 13 
holds a judged result as waveform distortion counter 
measure result data and a judgement result display part 
14 displays the judged result. A waveform distortion 
counter measure execution part 16 generates the 
waveform distortion counter measure processing circuit 
description file 17 where the waveform distortion 
counter measure in the counter measure library 15 is 



executed on the circuit description file 5 when the 
waveform distortion counter measure is required, 
automatically selects tiie appropriate waveform 
distortion counter measure and instiucts analysis 
execution to a transmission line analysis part 6. 
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JAPANESE PATENT APPLICATION LAID-OPEN NO. 10-97551 

(54) [Title of the Invention] TRANSMISSION LINE ANALYSIS 
WAVEFORM DISTORTION COUNTERMEASURE PROCESSING APPARATUS 
(57) [Abstract] 

[Purpose] To select an optimum signal waveform distortion 
countermeasure while preventing judgement miss due to human 
system at the time of signal waveform distortion countermeasure 
and shortening work time. 

[Constitution] This transmission line analysis waveform 
distortion countermeasure processing apparatus comprises 
specified value input means 10 which generate and input 
specified value, concerning signal waveform quality, with 
respect to analysis waveform data which is obtained by analyzing 
signal waveform distortion due to reflection and crosstalk of 
electronic circuit, waveform judging means 12 which judge 
whether the level of signal waveform distortion is within 
specified value based on analysis waveform data and judge 
necessity of waveform distortion countermeasure, waveform 
distortion countermeasure result data holding means 13 which 
hold judgement result as waveform distortion countermeasure 
result data, judgement result displaying means 14 which display 
judgement result, a countermeasure library in which waveform 
distortion countermeasure is described and waveform distortion 
countermeasure practicing means 16 which generate waveform 
distortion countermeasure processing circuit description file 
in which waveform distortion countermeasure in the 
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countermeasure library is applied in a circuit description file 
and automatically select appropriate waveform distortion 
countermeasure to instruct execution of analysis when it is 
judged that waveform distortion countermeasure is necessary. 
[Claims ] 

1. A transmission line analysis waveform distortion 
countermeasure processing apparatus comprising: (a) specified 
value input means which generate and input specified value, 
concerning signal waveform quality, with respect to analysis 
waveform data which is obtained by analyzing signal waveform 
distortion due to reflection and crosstalk of electronic 
circuit; 

(b) waveform judging means which judge necessity of waveform 
distortion counteimeasure by inputting specified value 
inputted by said specified value input means and said analysis 
waveform data and judging whether the level of signal waveform 
distortion is within said specified value based on said analysis 
waveform data; 

(c) a countermeasure library in which waveform distortion 
countermeasure is described by the lump; and 

(d) waveform distortion countermeasure practicing means which 
automatically select appropriate waveform distortion 
countermeasure to instruct execution of said analysis by 
generating waveform distortion countermeasure processing 
circuit description file in which waveform distortion 
countermeasure in said countermeasure library is applied in a 
circuit description file when it is judged that said waveform 
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distortion countermeasure is necessary by said wavef oinn judging 
means • 

2 . An apparatus according to claim 1 wherein said waveform 
judging means automatically judge whether delay time of leading 
edge and trailing edge of waveform, voltage value of undershoot 
and overshoot and threshold voltage value fulfill said 
specified value by inputting specified value for waveform 
distortion and judge that waveform distortion countermeasure 
is necessary when said delay time and voltage values do not 
fulfill said specified value. 

3 . An apparatus according to claim 1 wherein said waveform 
judging means judge whether step at the time of rise-up and fall 
of signal waveform is existed and automatically judge whether 
said step is appropriate level when said step is existed and 
judge that said waveform distortion countermeasure is necessary 
when said step is not appropriate level, 

4 . An apparatus according to claim 1 wherein said waveform 
distortion countermeasure practicing means calculate 
impedance of signal line of countermeasure object and 
automatically process matching of said impedance and 
automatically generate waveform distortion countermeasure 
processing circuit description file while automatically adding 
connection number so as to be able to incorporate in said circuit 
description file, 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 
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The present invention relates to a transmission line analysis 
waveform distortion countermeasure processing apparatus which 
can select an optimum signal waveform distortion countermeasure 
while preventing judgement miss due to human system at the time 
of signal waveform distortion countermeasure and shortening 
work time and a transmission line analysis system comprising 
the apparatus . 
[0002] 
[Prior Art] 

Generally^ transmission line analysis is conducted in 
order to ascertain signal waveform quality^ for example, prior 
to manufacturing a printed board. As an apparatus for this 
purpose, a transmission line analysis apparatus which analyzes 
signal waveform distortion due to reflection and crosstalk of 
electronic circuit and predicts whether the circuit properly 
operates has often used. 
[0003] 

By the way, in this type of the transmission line analysis 
apparatus, the work judging necessity of waveform distortion 
countermeasure based on the distortion level of analysis 
waveform data which is obtained by analysis of signal waveform 
distortion is conducted by judgement depended on experience and 
intuition of the engineer. 
[0004] 

Therefore, occasionally, backslide work due to judgement 
miss is occurred. And, when it is judged that waveform 
distortion countermeasure is necessary, a method which is 



4 




considered to be appropriate is selected from various waveform 
distortion countermeasure and circuit description file in which 
waveform distortion countermeasure is applied is made manually. 
[0005] 

However, not every such a manner can apply optimum 
waveform distortion countermeasure, and there are problems that 
artificial miss is easy to occur and work time also take long. 
As a result, in the transmission line analysis apparatus, 
analysis miss is occurred or analysis require long time. 
[0006] 

[Problem to be Solved by the Invention] 

As described above, in conventional waveform distortion 
countermeasure method, optimum waveform distortion 
countermeasure can not be applied, and there are problems that 
artificial miss is easy to occur and work time also take long. 
[0007] 

It is an object of the present invention to provide a 
transmission line analysis waveform distortion countermeasure 
processing apparatus which can select an optimum signal 
waveform distortion countermeasure while preventing judgement 
miss due to human system at the time of signal waveform 
distortion countermeasure and shortening work time. 
[0008] 

[Means for Solving Problem] 

In order to achieve above-mentioned object, first, a 
transmission line analysis waveform distortion countermeasure 
processing apparatus of the present invention corresponding to 
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claim 1 comprises: 

(a) specified value input means which generate and input 
specified value, concerning signal waveform quality, with 
respect to analysis waveform data which is obtained by analyzing 
signal waveform distortion due to reflection and crosstalk of 
electronic circuit ; 

(b) waveform judging means which judge necessity of waveform 
distortion countermeasure by inputting specified value 
inputted by said specified value input means and said analysis 
waveform data and judging whether the level of signal waveform 
distortion is within said specified value based on said 
analysis waveform data; 

(c) a countermeasure library in which waveform distortion 
countermeasure is described by the lump; and 

(d) waveform distortion countermeasure practicing means which 
automatically select appropriate waveform distortion 
countermeasure to instruct execution of said analysis by 
generating waveform distortion countermeasure processing 
circuit description file in which waveform distortion 
countermeasure in said countermeasure library is applied in 
a circuit description file when it is judged that said waveform 
distortion countermeasure is necessary by said waveform 
judging means. 

[0009] 

Accordingly, in the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 1, an optimum waveform 
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distortion countermeasure, in the countermeasure library, 
which can most reduce signal waveform distortion may be selected 
by automatically waveform- judging whether signal waveform 
distortion is within specified value based on analysis waveform 
data by inputting specified value for signal waveform 
distortion with respect to analysis waveform data which is 
obtained by analyzing signal waveform distortion of electronic 
circuit and as a result of judgement, when signal waveform 
distortion is not within specified value, automatically 
generating waveform distortion countermeasure processing 
circuit description file in which waveform distortion 
countermeasure in countermeasure library is applied to practice 
analysis in turn for transmission line circuit description 
file. 
[0010] 

And above-mentioned waveform judgement is precisely 
judged based on inputted specified value, thereby occurrence 
of judgement miss of human system can be prevented. In addition, 
work time can be shortened by automatically generating waveform 
distortion countermeasure processing circuit description file 
in which waveform distortion countermeasure is applied. 
[0011] 

And the transmission line analysis waveform distortion 
countermeasure processing apparatus of the present invention 
corresponding to claim 2 is constituted so that waveform judging 
means automatically judge whether delay time of leading edge 
and trailing edge of waveform, voltage value of undershoot and 
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overshoot and threshold voltage value fulfill said specified 
value by inputting specified value for waveform distortion and 
judge that waveform distortion countermeasure is necessary when 
delay time and voltage values do not fulfill specified value. 
[0012] 

Accordingly, in the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 2, an optimum waveform 
distortion countermeasure can be selected more precisely by 
waveform- judging based on specified value such as delay time 
of leading edge and trailing edge of waveform, voltage value 
of undershoot and overshoot and threshold voltage value, 
[0013] 

In addition, the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 3 is constituted so that 
waveform judging means judge whether step at the time of rise-up 
and fall of signal waveform is existed and automatically judge 
whether step is appropriate level when step is existed and judge 
that waveform distortion countermeasure is necessary when step 
is not appropriate level* 
[0014] 

Accordingly, in the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 3, waveform distortion having 
the possibility of faulty operation by generation of step in 
waveform can be detected by waveform- judging based on whether 
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step at the time of rise-up and fall of signal waveform is 

existed, 

[0015] 

Moreover, the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 4 is constituted so that 
waveform distortion countermeasure practicing means calculate 
impedance of signal line of countermeasure object and 
automatically process matching of impedance and automatically 
generate waveform distortion countermeasure processing 
circuit description file while automatically adding connection 
number so as to be able to incorporate in circuit description 
file. 
[0016] 

Accordingly, in the transmission line analysis waveform 
distortion countermeasure processing apparatus of the present 
invention corresponding to claim 4, waveform distortion 
countermeasure haying highest noise reduction effect may be 
selected by processing matching of impedance signal line of 
countermeasure object for waveform distortion countermeasure 
and generating waveform distortion countermeasure processing 
circuit description file while automatically adding connection 
number so as to be able to incorporate in circuit description 
file. Thus, an optimum signal waveform distortion 
countermeasure can be select while preventing judgement miss 
due to human system at the time of signal waveform distortion 
countermeasure and shortening work time. 



9 




[0017] 

[Mode for Carrying out the Invention] 

The present invention is constituted so that analysis 
waveform data is drawn from the transmission line analysis 
apparatus which analyzes signal waveform distortion due to 
reflection and crosstalk of electronic circuit and it is 
automatically waveform- judged whether signal waveform 
distortion is within specified value based on drew analysis 
waveform data by inputting specified value concerning signal 
waveform distortion, and as a result of judgement, when signal 
waveform distortion is not within specified value, waveform 
distortion countermeasure in countermeasure library is 
automatically incorporated into circuit description file to 
generate waveform distortion countermeasure processing 
circuit description file, thereby waveform distortion 
countermeasure which can most reduce signal waveform distortion 
may be selected. 
[0018] 

An embodiment of the present invention based on concept 
as described above will now be described in detail with 
reference to the accompanying drawings, 
(one embodiment) 

Fig. 1 is a functional block diagram showing the whole 
constitution example of a transmission line analysis system 
comprising a transmission line analysis waveform distortion 
countermeasure processing apparatus according to the present 
embodiment . 
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[0019] 

In Fig. 1, the transmission line analysis apparatus 1 is 
basically comprised of a circuit description generating section 
4, a transmission line analysis section 6 and a analysis result 
display 7. Here, the circuit description generating section 
4 entraps layout data 2 which is data at the time of layout design 
of a printed board and device model data 3 in which electric 
characteristic is described by means of predetermined fomnat 
to generate circuit description file 5. 
[0020] 

And the transmission line analysis section 6 entraps 
circuit description file 5 and analyzes signal waveform 
distortion due to reflection and crosstalk of electronic 
circuit of the printed board to obtain analysis waveform data 
8. 

[0021] 

Moreover, the analysis result display 7 displays analysis 
waveform data 8 which is analysis result due to the transmission 
line analysis section 6. In addition, analysis waveform data 
8 is data that analysis result due to the transmission line 
analysis section 6 is outputted in the form of the coordinates 
data of time-voltage and becomes input data of the transmission 
line analysis waveform distortion countermeasure processing 
apparatus 9 . 
[0022] 

On the other hand, the transmission line analysis 
waveform distortion countermeasure processing apparatus 9 is 
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basically comprised of a specified value inputting section 10, 
a waveform judging section 12, a waveform distortion 
countermeasure result data holding section 13, a judgement 
result display 14, a countermeasure library 15 and a waveform 
distortion countermeasure practicing section 16. 
[0023] 

Here, the specified value inputting section 10 generates 
and inputs specified value data 11, concerning signal waveform 
quality, with respect to analysis waveform data 8 from the 
transmission line analysis apparatus 1, 
[0024] 

And the waveform judging section 12 inputs specified 
value data 11 inputted by the specified value inputting section 

10 and analysis waveform data 8 and judges the necessity of 
waveform distortion countermeasure by judging whether the level 
of signal waveform distortion is within specified value data 

11 based on analysis waveform data 8. 
[0025] 

The waveform judging section 12 automatically judges, in 
this embodiment, whether delay time of leading edge and trailing 
edge of waveform, voltage value of undershoot and overshoot and 
threshold voltage value fulfill specified value by inputting 
specified value data 11 for waveform distortion and judges that 
waveform distortion countermeasure is necessary when delay time 
and voltage values do not fulfill specified value. 
[0026] 

In addition, the waveform distortion countermeasure 
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result data holding section 13 holds result judged by the 
waveform judging section 12 as waveform distortion 
countermeasure result data. On the other hand, the judgement 
result display 14 displays result judged by the waveform judging 
section 12. 
[0027] 

And the countermeasure library 15 describes waveform 
distortion countermeasure by the lump. Moreover, the waveform 
distortion countermeasure practicing section 16 automatically 
selects appropriate waveform distortion countermeasure to 
instruct execution of analysis to the transmission line 
analysis section 6 by generating waveform distortion 
countermeasure processing circuit description file 17 in which 
wavefojrm distortion countermeasure in countermeasure library 
15 is applied in the circuit description file 5 when it is judged 
that waveform distortion countermeasure is necessary by 
waveform judging section 12. 
[0028] 

This waveform distortion countermeasure practicing 
section 16 calculates, in this embodiment, impedance of signal 
line of countermeasure object and automatically processes 
matching of impedance and automatically generates waveform 
distortion countermeasure processing circuit description file 
17 while automatically adding connection number so as to be able 
to incorporate in the circuit description file 5. 
[0029] 

Next, the action of the transmission line analysis system 
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of this embodiment configured as described above will be 
described with reference to Fig. 2. In Fig.l, in the 
transmission line analysis apparatus 1, layout data 2which is 
data at the time of layout design of the printed board and device 
model data 3 in which electric characteristic is described by 
means of predetermined format are entrapped into the circuit 
description generating section 4 to generate the circuit 
description file 5 based on these data. 
[0030] 

This circuit description file 5 is entrapped into the 
transmission line analysis section 6, and signal waveform 
distortion due to reflection and crosstalk of electronic 
circuit of the printed board is analyzed to display analysis 
waveform data 8 which is analysis result by the analysis result 
display? . 
[0031] 

In addition, this analysis waveform data 8 is provided 
to the transmission line analysis waveform distortion 
countermeasure processing apparatus 9 as input data thereof. 
On the other hand, in the transmission line analysis waveform 
distortion countermeasure processing apparatus 9, as shown in 
Fig. 2, by the specified value inputting section 10, power 
voltage value nl, allowable value n2 of delay time of leading 
edge and trailing edge, maximum allowable voltage value n3 of 
overshoot, maximum allowable voltage value n4 of undershoot, 
threshold voltage value n5 of HI side, threshold voltage value 
n6 of LOW side, voltage margin n7 from threshold voltage value 
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of HI side and LOW side are inputted to generate specified value 

data 11. 

[0032] 

Next, the waveform judging section 12 entraps analysis 
waveform data 8 and specified value data 11 to judge the 
necessity of waveform distortion countermeasure, and judgement 
result is displayed by the judgement result display 14. 
[0033] 

As a result, when it is judged that waveform distortion 
countermeasure is necessary, the waveform distortion 
countermeasure practicing section 16 entraps the circuit 
description file 5 and selectively entraps countermeasure in 
the countermeasure library 15 which is library that waveform 
distortion countermeasure is described in turn to generate 
waveform distortion countermeasure processing circuit 
description file 17 in which waveform distortion countermeasure 
in the countermeasure library 15 is applied in the circuit 
description file 5, and then execution of analysis is instructed 
to the transmission line analysis section 6. 
[0034] 

Thus, result analyzed again in the transmission line 
analysis section 6 is compared with specified value data 11 in 
the waveform judging section 12 and held in the waveform 
distortion countermeasure result data holding section 13, and 
next countermeasure of the countermeasure library 15 is applied 
by the waveform distortion countermeasure practicing section 
16, and when repeat ended, held judgement result is displayed 
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by the list on the judgement result display 14 by the waveform 
judging section 12, thereby countermeasure which can reduce 
waveform distortion most is selected. 
[0035] 

Here, internal processing in the waveform judging section 
12 will be described in detail with the use of a flowchart shown 
in Fig. 3. First, in step ql, rise time and fall time of signal 
waveform are calculated from a coordinate data table of 
time-voltage of analysis waveform data 8. 
[0036] 

In this case, rise time is calculated by the time between 
when voltage value reach 10 % of voltage value of power voltage 
value and when voltage value reach 90 % of voltage value of power 
voltage value. 
[0037 ] 

And fall time is calculated by a method which is the 
reverse of above-mentioned method. Next, in step q2 , it is 
judged whether rise time and fall time calculated in step ql 
are within allowable value n2 of delay time of leading edge and 
trailing edge of specified value data 11. 
[0038] 

As a result, these time are not within specified value, 
in step q8, a flag showing that waveform distortion 
countermeasure is necessary is stood to end. And these time 
are within specified value, in step q3 , maximum value and 
minimum value of voltage value are drawn from the coordinate 
data table of time-voltage of analysis waveform data 8, in 
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addition, in step q4 , it is judged whether voltage value of 
undershoot (minimum value) and overshoot (maximum value) are 
within allowable voltage value n3 and n4 of overshoot and 
undershoot of specified value data 11. 
[0039] 

As a result, these voltage value are not within specified 
value, in step q8, he flag showing that waveform distortion 
countermeasure is necessary is stood to end. And these voltage 
value are within specified value, in step q5, voltage value of 
polarity (plus and minus) change point of the slope of analysis 
waveform is drawn from the coordinate data table of time-voltage 
of analysis waveform data 8 , in addition, in step q6, it is judged 
whether voltage value of next change point after peak is not 
less than margin value against threshold voltage value n5 of 
HI side and voltage value of next change point after minus peak 
is not more than margin value against threshold voltage value 
n6 of LOW side with respect to voltage value of drew change 
point . 
[0040] 

As a result, when both the HI side and the LOW side meet 
this condition, in step. q7, the flag showing that waveform 
distortion countermeasure is not necessary is stood to end, and 
when the condition is not met, in step qS, the flag showing that 
waveform distortion countermeasure is necessary is stood to 
end. 
[0041] 

Next, the countermeasure library 15 will be described in 
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detail with the use of Fig. 4. As shown in Fig. 4, in the 
countermeasure library 15, in the case of parallel terminal 
processing shown in waveform distortion countermeasure si, in 
transmission line circuit comprising a signal line s4 
connecting an output signal device s2 with an input signal 
device s3, countermeasure that a resistance (rterml) s6 is 
connected between reference numeral # and GND (0 V) is parallel 
terminal processing wherein an input signal device connection 
number s5 is reference numeral #. 
[0042] 

This countermeasure become circuit description as shown 
in an example s7 of the countermeasure library. The input 
signal device connection number and resistance value described 
in the example s7 are set at appropriate number and value in 
the following waveform distortion countermeasure practicing 
section 16. 
[0043] 

Next, internal processing in the waveform distortion 
countermeasure practicing section 16 will be described in 
detail with the use of a flowchart shown in Fig. 5. First, in 
step pi, circuit description file 5 is read, and in step p2, 
impedance of signal line between devices in which waveform 
distortion is detected is calculated for read circuit 
description file 5 by Icnown calculating technique. 
[0044] 

Next, in step p3, the countermeasure library 15 is read, 
and in step p4, resistance value part of the example s7 in Fig. 
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4 is replaced by the value calculated in step p2 • 
[0045] 

Next, in step p5, the connection number/ in circuit 
description file 5, of input and output terminals of the device 
in which waveform distortion is detected is drawn, and in step 
p6, the connection number is replaced for waveform distortion 
countermeasure in which impedance matching processing is 
applied in step p4 . 
[0046] 

Next, in step p7 , waveform distortion countermeasure in 
which processing is applied in step p4 is incorporated into 
circuit description file 5 read in step pi to generate wavefonn 
distortion countermeasure processing circuit description file 
17 and then in step p8, execution of analysis is instructed to 
the transmission line analysis section 6 again. 
[0047 ] 

Above-mentioned repeat is executed by only the number of 
waveform distortion countermeasure in the countermeasure 
library 15, therefore waveform distortion countermeasure whose 
noise reduction effect is highest may be selected with reference 
to the waveform distortion countermeasure result data holding 
section 13. 
[0048] 

As described above, in the transmission line analysis 
system comprising the transmission line analysis waveform 
distortion countermeasure processing apparatus 9 of the present 
embodiment, since time-voltage data of signal waveform analyzed 



by the transmission line analysis apparatus 1 is drawn, and an 
engineer inputs power voltage value, allowable value of delay 
time of leading edge and trailing edge, allowable voltage value 
of overshoot, allowable voltage value of undershoot, threshold 
voltage value of HI side, threshold voltage value of LOW side 
and voltage margin from threshold voltage value of HI side and 
LOW side, therefore it is automatically judged whether the 
level of waveform distortion is within specified value, and when 
waveform distortion countermeasure is necessary, waveform 
distortion countermeasure processing circuit description file 
17 in which waveform distortion countermeasure in 
countermeasure library 15 is applied is automatically generated 
to practice analysis in turn for this waveform distortion 
countermeasure processing circuit description file 17, the 
optimum waveform distortion countermeasure in countermeasure 
library 15 may be selected. 
[0049] 

And above-mentioned waveform judgement is precisely 
judged based on inputted specified value, thereby judgement 
miss due to human system can be prevented, in addition, work 
time can be shortened since waveform distortion countermeasure 
processing circuit description file in which waveform 
distortion countermeasure is applied is automatically 
generated . 
[0050] 

Thus, the optimum signal waveform distortion 
countermeasure may be selected while preventing judgement miss 
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due to human system at the time of signal waveform distortion 
countermeasure and shortening work time. 

(Other embodiment 1) Fig. 6 is a flowchart showing the other 
example (which is internal processing detecting step at the time 
of rise and fall of signal waveform) of internal processing in 
the waveform judging section 12. 
[0051] 

First, in step rl, rise time and fall time of signal 
waveform are calculated from the coordinate data table of 
time-voltage of analysis waveform data 8. Next, in step r2 , 
it is judged that whether there are polarity (plus and minus) 
change point of the slope of analysis waveform. 
[0052] 

As a result, when there are no change point, it is judged 
that there are no step in analysis waveform, and in step r5 , 
the flag showing that waveform distortion countermeasure is not 
necessary is stood to end. And when there is change point, in 
step r3 , it is judged that these voltage value is outside voltage 
margin from threshold. 
[0053] 

As a result, when it is outside voltage margin, in step 
r5, the flag showing that waveform distortion countermeasure 
is not necessary is stood to end. And when it is inside voltage 
margin, in step r4 , the flag showing that waveform distortion 
countermeasure is necessary is stood to end. 
[0054] 

Thus, in the foregoing analysis waveform, step is 
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generated in waveform at the time of rise and fall due to 
reflection, thereby circuit malfunctions, however, in the 
present embodiment, waveform distortion having possibility of 
malfunction due to step in waveform may be detected by 
waveform- judging based on whether step at the time of rise and 
fall of signal waveform exist. 
[0055] 

( Other embodiment 2 ) 

By simultaneously using a function which can detect 
malfunction, described in above-mentioned the other embodiment 
1, due to voltage level of step in signal waveform as a function 
of the waveform judging section 12 in the embodiment in Fig. 
1, waveform distortion including step at the time of rise and 
fall of signal waveform may be detected, therefore, the optimum 
waveform distortion countermeasure may be selected more 
precisely, and waveform distortion having possibility of 
malfunction due to step in waveform may be detected. 
[0056] 

[Advantageous Effect ] 

As described above, in accordance with the invention 
corresponding to claim 1, since the apparatus comprises 
specified value input means which generate and input specified 
value, concerning signal waveform quality, with respect to 
analysis waveform data which is obtained by analyzing signal 
waveform distortion due to reflection and crosstalk of 
electronic circuit, waveform judging means which judge 
necessity of waveform distortion countermeasure by inputting 
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specified value inputted by specified value input means and 
analysis waveform data and judging whether the level of signal 
waveform distortion is within specified value based on analysis 
waveform data, a countermeasure library in which waveform 
distortion countermeasure is described by the lump, and 
waveform distortion countermeasure practicing means which 
automatically select appropriate waveform distortion 
countermeasure to instruct execution of analysis by generating 
waveform distortion countermeasure processing circuit 
description file in which waveform distortion countermeasure 
in countermeasure library is applied in a circuit description 
file when it is judged that waveform distortion countermeasure 
is necessary by waveform judging means, the transmission line 
analysis waveform distortion countermeasure processing 
apparatus which can select the optimum signal waveform 
distortion countermeasure while preventing judgement miss due 
to human system at the time of signal waveform distortion 
countermeasure and shortening work time may be provided. 
[0057] 

And in accordance with the invention corresponding to 
claim 2, since waveform judging means automatically judge 
whether delay time of leading edge and trailing edge of waveform, 
voltage value of undershoot and overshoot and threshold voltage 
value fulfill specified value by inputting specified value for 
waveform distortion and judge that waveform distortion 
countermeasure is necessary when delay time and voltage values 
do not fulfill specified value, the transmission line analysis 
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waveform distortion countermeasure processing apparatus which 
can select the optimum wavef oonti distortion countermeasure more 
precisely may be provided. 
[0058] 

Furthermore, in accordance with the invention 
corresponding to claim 3, since waveform judging means judge 
whether step at the tdLme of rise-up and fall of signal waveform 
is existed and automatically judge whether step is appropriate 
level when step is existed and judge that waveform distortion 
countermeasure is necessary when step is not appropriate level, 
the transmission line analysis waveform distortion 
countermeasure processing apparatus which can detect waveform 
distortion having possibility of malfunction due to step in 
waveform may be provided. 
[0059] 

Moreover, in accordance with the invention corresponding 
to claim 4 , since waveform distortion countermeasure practicing 
means calculate impedance of signal line of countermeasure 
object and automatically process matching of impedance and 
automatically generate waveform distortion countermeasure 
processing circuit description file while automatically adding 
connection number so as to be able to incorporate in circuit 
description file, the transmission line analysis waveform 
distortion countermeasure processing apparatus which can 
select waveform distortion countermeasure having highest noise 
reduction effect. 
[Brief Description of Drawing] 
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Fig* 1 is a functional block diagram showing one 
embodiment of a transmission line analysis system comprising 
a transmission line analysis waveform distortion 
countermeasure processing apparatus of the present invention. 

Fig. 2 is a figure for explaining the action the 
transmission line analysis system of the same embodiment. 

Fig. 3 is a flowchart for explaining detail of internal 
processing in the waveform judging section in the transmission 
line analysis waveform distortion countermeasure processing 
apparatus of the same embodiment. 

Fig. 4 is a figure for explaining a countermeasure library 
in the transmission line analysis waveform distortion 
countermeasure processing apparatus of the same embodiment in 
detail . 

Fig. 5 is a flowchart for explaining detail of internal 
processing in the waveform distortion countermeasure 
practicing section in the transmission line analysis waveform 
distortion countermeasure processing apparatus of the same 
embodiment . 

Fig. 6 is a flowchart for explaining detail of internal 
processing in the waveform judging section in the transmission 
line analysis waveform distortion countermeasure processing 
apparatus according to the other embodiment of the present 
invention. 

[Explanations of Letters or numerals] 

1 transmission line analysis system 

2 layout data 
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3 device model data 

4 circuit description generating section 

5 circuit description file 

6 transmission line analysis section 

7 analysis result display 

8 analysis waveform data 

9 transmission line analysis waveform distortion 
countermeasure processing apparatus 

10 specified value input section 

11 specified value data 

12 waveform judging section 

13 waveform distortion countermeasure result data holding 
section 

14 judgement result display 

15 countermeasure library 

16 waveform distortion countermeasure practicing section 

17 waveform distortion countermeasure processing circuit 
description file 




FIG.l 

1 TRANSMISSION LINE ANALYSIS SYSTEM 

2 LAYOUT DATA 

3 DEVICE MODEL DATA 

4 CIRCUIT DESCRIPTION GENERATING SECTION 

5 CIRCUIT DESCRIPTION FILE 

6 TRANSMISSION LINE ANALYSIS SECTION 

7 ANALYSIS RESULT DISPLAY 

8 ANALYSIS WAVEFORM DATA 

9 TRANSMISSION LINE ANALYSIS WAVEFORM DISTORTION 
COUNTERMEASURE PROCESSING APPARATUS 

10 SPECIFIED VALUE INPUT SECTION 

11 SPECIFIED VALUE DATA 

12 WAVEFORM JUDGING SECTION 

13 WAVEFORM DISTORTION COUNTERMEASURE RESULT DATA HOLDING 
SECTION 

14 JUDGEMENT RESULT DISPLAY 

15 COUNTERMEASURE LIBRARY 

16 WAVEFORM DISTORTION COUNTERMEASURE PRACTICING SECTION 

17 WAVEFORM DISTORTION COUNTERMEASURE PROCESSING CIRCUIT 
DESCRIPTION FILE 

TIME 
VOLTAGE 

ANALYSIS WAVEFORM DATA 
ANALYSIS RESULT DISPLAY IMAGE 

FIG. 2 
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Nl POWER VOLTAGE VALUE 

N2 ALLOWABLE TIME 

N3 OVERSHOOT 

N4 UNDERSHOOT 

N5 THRESHOLD OF HI SIDE 

N6 THRESHOLD OF LOW SIDE 

N7 VOLTAGE MARGIN 

TIME 

VOLTAGE 

RISE TIME 

FALL TIME 

FIG. 3 

Ql CALCULATING RISE TIME AND FALL TIME 

Q2 ARE RISE TIME AND FALL TIME OF WAVEFORM WITHIN ALLOWABLE 
VALUE? 

Q3 DRAWING MAXIMUM VALUE AND MINIMUM VALUE OF VOLTAGE VALUE 

Q4 ARE THE LEVEL OF UNDERSHOOT AND OVERSHOOT OK? 

Q5 DRAWING VOLTAGE VALUE OF CHANGE POINT OF SLOPE OF ANALYSIS 

WAVEFORM 

Q6 IS DREW VOLTAGE VALUE OUTSIDE VOLTAGE MARGIN FROM 
THRESHOLD? 

Q7 WAVEFORM DISTORTION COUNTERMEASURE IS NOT NECESSARY 
Q8 WAVEFORM DISTORTION COUNTERMEASURE IS NECESSARY 
START 
STOP 
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FIG. 4 

51 WAVEFORM DISTORTION COUNTERMEASURE 

52 OUTPUT SIGNAL DEVICE 

53 INPUT SIGNAL DEVICE 

54 SIGNAL LINE 

55 INPUT DEVICE CONNECTION NUMBER 

56 RESISTANCE 

57 A EXAMPLE OF COUNTERMEASURE LIBRARY 
PARALLEL TERMINAL PROCESSING 
PARALLEL TERMINAL PROCESSING 

INPUT DEVICE CONNECTION NUMBER 

RESISTANCE VALUE 

SERIES TERMINAL PROCESSING 

FIG.5 

PI READING CIRCUIT DESCRIPTION 
P2 CALCULATING IMPEDANCE OF SIGNAL LINE 
P3 READING THE COUNTERMEASURE LIBRARY 
P4 MATCHING OF IMPEDANCE 

P5 READING CONNECTION NUMBERS OF INPUT TERMINAL AND OUTPUT 
TERMINAL 

P6 ADDING CONNECTION NUMBER 

P7 GENERATING CIRCUIT DESCRIPTION 

P8 INSTRUCTING EXECUTION OF ANALYSIS 

START 

STOP 
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FIG. 6 

Rl CALCULATING RISE TIME AND FALL TIME 

R2 IS THERE CHANGE POINT OF SLOPE WITHIN RISE TIME AND FALL 
TIME OF WAVEFORM? 

R3 IS DREW VOLTAGE VALUE OUTSIDE VOLTAGE MARGIN FROM 
THRESHOLD? 

R4 WAVEFORM DISTORTION COUNTERMEASURE IS NECESSARY 

R5 WAVEFORM DISTORTION COUNTERMEASURE IS NOT NECESSARY 

START 

STOP 
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